VLBI observations of Brightest Cluster Galaxies: 
are cooling and parsec scale morphology 

correlated? 
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OzlmciH (BCfjiJ m Alsnil Onmlnn TIibk data eIxiw a di£Eeicii» betiracii HCGe ui cddL 

cznc cKiiln [twn-iidc^ jartMC icoJe jctij and in nan inxsl carwt cliutBn (Euui-iidnl pormcE ■jloId jotj. 
Wo cnfi^Dct tliah tbn twD-nded runpliDlaf^ m inxsl con dumtEn nmM 1» dun tn tina pEBonm* of 
nnldly nlzhvifftic jnta liond c^iwn almdj at mu Eala ac CDDEapimcz nFtliD jit mlmactuiiL mtli 

gala:ci« 



E^RODUCnON. 

BrigktcGb CliistLir Gal jml\ (H^'Cjis) qtl j uniquccluH □£ abjoU "being the mnit Imninaufi 
Biid mBfiiivc gala^icB in Lhk. UmviMEL [9] . 

In [ihc ndin bfiod, BC(?e aic marc likely k:i bn mclio-LoLnil than lUhs-r JllLims.-^ oI the 
suncinHfiH [2]. Some BCOi tiz.vc a standzirl toiled sbnictLiiE, dthex c^tiMid^d un tbc "kpc 
hcbIc (tj. 30T65 in A2fi34)H m *itl a iniim siaE (tg. NX}C4874 in Cnma cluptcr). In 
□tk^ cAECh. thLV ^haw a difRiK And amoiplinufl zulin mnrphclngy bhnt is rue in (be 
general raclk^ pi ^puUtionj but very cjften prcKcnb in BCQg in ccollnis core clusbers of 
□.Lkitis.-- I ni^--L nc"-" 1^1 X-r.iv l.imI k-- 1 n I Hl l miLli nu ua\ to i n t kIl n I ^v nh I hi: nrj^"n(.e 
ol ndu^ k)K.\ cjn aKi) K lHl proi^l i^l lHl iniL i pLi\ hLLw^cn iht rjclu^ .llLiv iiv i^l h( f ih 
and tliL jitlM t:ir hlow n ol Lhn nx^l m j pn IL4.^■- .lL Lhi: clLi^ttr ccnL^r^ | I ^| I hi- 
Ecenano is in agi^niLnL n h IHl rLL4.nL tj-^liIi I h^ll in s. v 4. rv/niosb of caoling cur. clubkr^ 
ii piescntHn active tjlIk^ I >I ^ ■ |4 | 

Hu we TCI 3 fl. few points Deed a dupcr Etudy: notoU BCOs aic itmngzuliQ ioUiece and 
a lestHttiTig activity with a not tne Icmg duly cjrde Ie necesuiy tn juEtify tke slew dawn 
□f CDoli n ^. pnjLLj;^'- Mi^r^rn^cr 1 1 ix not (.Icar 1 1 racl 1 o p rtjpt rtn.-^ ofH^'C Is 1 n t ]iig fliiw 
clasti: rv an: hvslcmaLiL .lI Iv ill I k i^nL I rt^m Lho\L ol HTI i\ in rTKrutr Llu\LLr\, ^vl note that 
in Loolm J. l lu--LLr- Lhn kp^ "-tali: raclu^ morpholo^^ ol H< 1 1-- \\ di I lasc ajid r4:la\cd and 
it ]s oik a ^LiiTomidcd an c^lLndial Low-bnghtntisB radio L^i^bion that LnkcE the fnnn 
□f nun]-}ialQ [6]^ Hnwevcr^ ii^teaded 'nannal' lEsurccs hAvc been alsn found (c.^l Hydm 
A3 [9])- In mogiDg clusters the niQEt ccminmn nanipbEilogy Ie a Wide Angle Toil source 
"but pnint-ilike as well as core- tula sc^utccs ste dlsn prcsmL 

On the pHEsec Ecale^ BCOs ore not yet well studied as n class eiE squtccg. Only a 
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few □£ tbcm Imvc been QbEerved, bung well koEiwn iacIiq gulEixieEL In HornE cuea^ 
look like Tiormfll FRI mdio cei1eix]cs with lelnHviEtic: collimiLted lets. lets me oRen nne- 

vKkd K-c.iLixL .^1 n.^ppkrh'V^lmj.Lfkcl-.li:--- -^C46^ m ^:'"-.l4 .ind nNlf-rt29 m AftXl 
1 1 4 |j_ .1 1 1 hi J h LhiLix. LI _ jKi^ L^l■-L-. whi^n: Iwo-^LclLd ^jm hkLul ihL-^ jtl pn-iLnL in VLBL 
]m.i jl--. jnd I he prchcntL i^l hi j.hly relativifidc jetn ie nnb certain (e.g. 3C33B in A2199 
|5j/nndilydrnAmA7aOL13|i 



THE PROJECTi OBSERVATIONS AND RESULTS. 

In Eirdcr tn rc^lizE ^ itaHitLCfll itudy of puKc hcbIc pnjpcrties □£ BCQi wc BelKtsl n 
cnmplctc Himplc □£ BCOi in oBBrby A'bcll ^uMcth wi£h the foUEiwing cnnitminti] I) 
DnnbAncc CUee nnd 2) DeclinaHcm > 0^. All cluEtciE have been inclu^ul wibhcmt 
ronEtraintE cl LiMk-r n^nilil u^ns coohnc.) ^nd no -.LkxLion i"- prtx^nL on the BCC 
TBdin power. In Lht n^mpLlL ha^L 27 ES< Gi, intluding coaca like A4C0 

(double HCG, 1[ I ij \ ) ^nd t:lLislLj\ wiLh a dcjir double structuic (eg. A1314} 
wbcrc wc obBcrv^J II14: tiCXj of both subsbructLiTM. 

Wr cnllected for ill 27 Eiurcen of the romplctc Himplc VLBA □'hBcmtiEmi it 5 OHz 
in phAJB icEcLencing bh^t allow topically rcBolution □£ 3 }C lA nun an^npiLEe level 

in Eiur fin^l mapE □£ 0.1 mJy/bcEim. To improve ciur Et^tiEdclE^ we pcrfnrmcd 1 scAicb in 
the hlLmlLii-L and jrthi\L d.LL.i looki n j h^r V] HI dal j ol B^'' i\ m Abcll cluEbers with 
DC >2 Wi: .Lckkd Lo inirL-ompLk x.mipk ihi: lollow-in j. l lLM..rx Afi^O, A7S0, An95^ 
A2052, A2"^^nj .md A25^J" . L\p.ind..d x.LmpLl 

Among lh4: iOLirciis ol Uil ^'ikndLd iampk, jnaLi/j-d jn pdiijcLiLar 4C_' 2642^ 
the BCG of AL795 (Fig. 2) In 1 1 II | pn^cntcd our rcbults: die LnbcractiDn with die 
p m p p Ea nnfting TnfqEiiiJTn BceTTiE to bc fundamental in order to uDdcrEtind the peculiar ndio 

moEpholis^ of tluH BCC. 

StatiHtical jraultn uc pceEoilEd in Tible I . In the expanded sample^ wc £nd i remark- 
iblc dominance of two-sided BULuceB in relaxed clunterE (70%), and of one-Hided (^6^) 



TABLE 1. flCG cDuitj Id conplEte luariiy) mnplE md Expuvlcd mi 

Wp ic^uiL tliB murilxr of HCG oEEcinliiif^ tn tbm cJuitnr morplxiiagy and pD acaJc 
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EH nan-detected eululch hi TTUfr^n^ Hyitons. Nn dOE-iidcd louicc lb prcsmb in 

crcol ccirc cluEtcr^ and na bwn-Eidul eehuk is prcficnb in nan cnal rare cl'DfltErB. Wr tiAvc 
to ni^li: Lhal mi^-^L nf u ndctLLtLZcl Ecnircu in VLBA abEcrvAtionE one in BCt? that Aicndic 
qLiiiTL n^r Liml J j\--o m VI A oh^rvatit^?:- 

1 hs. Ill I ll 4. nrntL m Lhi: pjr-tt xcjL |i:L struLtLirc K-L^^iTLn Lhc tlIojelcI ancl non rs-LLXLcl 
(.Iu--Il r- 1^ id^nl ^^L u-^d .l n^mpjrKon sample Lht ESolo^.n j f ompLL.t4: Samplt 
S 1 1 ■ ll J n^mpkl.. ^ LinpL Lh.ikicLLJi^iid by no ^IctUon ^^QccL on |4:L ^^atdty 
and QEicntntianL In this Efiniplcj 73% of hRl radio goluicG (in bhc Efunc rodia pawcr 
TBngc af am bomplc of BCOe) have a nnc-Eidnl pnncc Ecalc jct Etnictnic bccaufic of 
rrlativi "-L K" L ll L L K [hi-- pl rc"L"nLj^i: c o m_'-pond'- to a nndim angle ditribuLion ol xoLirciis 
with rt ]'ron\ iHl comparixu^n ^vl tontludcd bhat FRI Bourtch not BCG 

and \iCC\ m ms-r^m j. t:ki--LLr\ hu.\ l --i mi Lr p.Lr-LC icalr prDpcEticB+ BCOe in caoL cnrr 
cluEteiE shcm dLll4:rL:nt paibcc Ecalc propc[tL4:^. 

Due ta bhc EtatiEtical icGultE for the BCS^ wc conclude tbat cmc sided -pnnscc Ecralc 
EtmetuzES in BCQe la mazgmg cluEtETE ue in agrEcmmt with xelAtiviEtie c&cti in inJzin- 
Bically EyxmUctiic jets. Initcsd^ nn iclucd d'OEtcTE, twa-iidcdjets conM the canicqucncE 
af rcloHviitiE jctE cm the plane af the sl^ or of mildly zclati'viEtic jets THodamly orieated. 
The liist hypothesis is excluded for statistical considemtions- The percentage of two- 
sided p.Lr\4.L --L.ik" --IruL Liir^x m I hL ■-^llTlpk k i\ B< \ i\ i"- too hi HiVA ) n)mpjn_d Lhi-- 
(23^ J h^r I h^ 1 ]<\ r.Ldu^ jal J\l4.^ no\ HC I i^l iHl S_ I hLixh^rs. Lhn ^Lcond "-u^^ir"— 
tion ni-- n I hL ih- mt:fr.t r^axi^n ihk 1 1 I | --hn^vv-td Lh jL .l |i:L r^-rlurhuLion growi hK:cau?.L 
of Kel>m- J Jtzlmutz instnbihty and prcduce a strcnj^ inLeracUon b^^ween bhe jeb and ISM 
with n canBcgocnt jeb deccloiatnam The decclaration is mace efficient if bhc dcnoity ra- 
tia between af thb ISM and fhc Jet is high as exacted at the coibcr af coaling clusters 
[L2]. In BCOi in caaliag cluotcrs icIati'viHticjeta could slow dawn aa the porsec (Eub-pc) 
scale. For a comparisoa, we note thnt in FRI relativisdc jets slow dawn an the Eub-lqic 
scale. 

Wc cl^hl kidk. Lh.iL IHl po\--ihik ihL hi^lomy htLwcLn H< X m cool com jnd ntjn tool 
core clusL^ cou Id dim. ncit to mtrjn^]c jet d]flereiices but to dillcrent ISM condjUcns. 
Wcplon tn aliSLT^ l I jr^,cr Boni^le of BOCb in cooling and jclined cIue tors with VLBA 
to impiaK our statistic. 




^64:^ di-lor onps Df VI A X b^ V]_BI L bzini VLfll C bopd, VLBI X Wid W VJ-Bl K bzuiJ tbLi. 
(C) iridic ulEk t}x CEHta^QipcmEqL 
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